1 7 1 any experimental artifacts from inoculum and environment preparations, which did not vary 1 7 2 significantly from the 'home' microcosms (Suppl. Fig. 2 ). Microcosms with sterile environments or 1 7 3 sterile water with no added inocula were included as negative controls to confirm axenic conditions, 1 7 4
and none had any detectable microbial growth or genetic material and will not be discussed further.
7 5
The incubation ran for seven days in an environmental growth chamber (23 o C, 13.5 hr diurnal light 1 7 6 regime, and PAR: 250-450 µmols m -2 s -1 ) reflecting field conditions. Twice-daily, the microcosms were 1 7 7
re-randomized to minimize potential biases from differential light and temperature across the chamber, 1 7 8
and each microcosm was mixed by inverting.
7 9
Microbial function 1 8 0
Microbial extracellular enzyme potential activity (hereafter enzyme activity) was measured in each 1 8 1 microcosm at the end of the incubation. Enzyme activity for eight enzymes were measured from a 91- To directly disentangle the influence of environmental filtering and novel biotic interactions, we 2 3 6 compared specific experimental treatments (Fig. 1, bottom Our two environments and initial microbial communities were distinct among the Freshwater and 2 4 9
Marine endmembers (Table 1) . Other than water temperature at the time of field collection, all other 2 5 0
water chemistry properties varied substantially between our endmembers (Table 1) . Electrical 2 5 1 conductivity was ~740-fold greater and pH was 3.8 units higher in the Marine sample, while the 2 5 2
Freshwater environment had higher concentrations of both nutrients and dissolved organic matter 2 5 3 (Table 1 ).
5 4
The Freshwater and Marine microbial communities were also distinct from one another.
5 5
Microbial biomass ( Environmental Filter: Despite their higher diversity and biomass ( Fig. 2A ), the Freshwater microbial 2 7 5 taxa did not fare well when added to the Brackish media in the absence of Marine community blending 2 7 6 (i.e. Freshwater-Brackish treatment). Only 36 of the 967 total taxa initially sequenced from our 2 7 7
Freshwater-Home microbiomes persisted following this environmental filter into Brackish media, 2 7 8 although 169 taxa that were below our detection (i.e. rare taxa) in the initial inoculum were detected in 2 7 9
the Brackish media ( Fig. 4 ). We are confident that these taxa represent increases in abundance from 2 8 0 the rare biosphere contained in the initial inoculum as we failed to detect any genomic DNA in our significantly in composition towards the Marine-Home relative to its initial Freshwater-Home 2 9 0 composition ( Fig. 2B ). We detected more shared taxa between these environmentally filtered 2 9 1 communities, with 65 taxa overlapping between Freshwater-Brackish and Marine-Brackish. For the 2 9 2 low diversity Freshwater-Brackish replicates, these shared taxa represent more than 25% of the total 2 9 3 diversity. These increased taxa include the following families, which were below detection limit in 1 1
Freshwater-Home: Alteromonadaceae, Oceanospirillaceae, Rhodobacteraceae, and Vibrionaceae 2 9 5 ( Fig. 4) . The enzymatic profile of each community followed similar trends, with the Marine-Home, 2 9 6
Marine-Brackish and Freshwater-Brackish replicates having reduced enzyme activity (Suppl. Fig. 4 ) 2 9 7 and more similar enzyme profiles relative to the Freshwater-Home enzyme profile (Fig. 2C ). 
1 5
We introduced at least 1528 taxa from both endmember inocula into the Brackish-3 1 6
Coalescence treatments (this is the sum of the distinct taxa derived from the two endmember 3 1 7 communities). Given the rare biosphere constituents detected in our environmentally filtered 3 1 8 treatments, we likely added a further 495 taxa, for a total taxa pool of >2000 microbial taxa. After Brackish or Freshwater-Brackish treatments and thus we do not know from which endmember 3 2 7 community they were derived. These rare biosphere constituents increased in abundance as a result 3 2 8
of interactions between the endmember microbiomes.
2 9
The composition of the Brackish-Coalescence community overlapped almost entirely with the 3 3 0
Marine endmember community ( Fig. 2B ). Both the Marine endmember, the Marine-Brackish and the 3 3 1
Brackish-Coalescence communities were dominated by Alteromonas (~50% of relative abundance) 3 3 2 ( Fig. 3 ). Taxa that dominated the Freshwater microbiome were lost ( Fig. 3, Fig. 5 ).). The enzymatic all detectable taxa in the initial inoculum and home conditions. This was somewhat counter balanced 3 5 5 by the emergence of the rare biosphere of each microbiome, accounting for 66% of the Marine There were significant differences in the taxonomic richness response of these two 3 6 8
communities to our coalescence experiment. While both endmember communities were significantly 3 6 9 different from their coalescent counterparts, only the Freshwater community had a significant reduction 3 7 0
in taxa richness as a result of environmental filtering (Fig. 2C ). This suggests that the Marine within that community. The evidence for this is both the compositional shift revealed through ordination 3 9 2
and also the fact that the loss of initially detected taxa is not accompanied by a decline in species 3 9 3 richness for the Marine microbiome.
9 4
From a fundamental science perspective, the immense contribution of the rare biosphere to 3 9 5
the Brackish conditions is most fascinating and this rapid turnover of the community somewhat unique 3 9 6
to microorganisms. With <2% of detectable overlap among the original microbiomes, the response to 3 9 7
Brackish conditions converges the microbiomes to much higher taxonomic overlap, with the retention Jousset, A., Bienhold, C., Chatzinotas, A., Gallien, L., Gobet, A., Kurm, V. et al. (2017) . Where less 5 1 6 may be more: how the rare biosphere pulls ecosystems strings. ISME J, 11, 853-862. 
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